: a) High angle annular dark field TEM image of a nanowire capped with an amorphous As layer. Scale bar: 100 nm. b) Elemental mapping of the same nanowire with Ga and As in red and blue respectively. Scale bar: 100 nm. c) High resolution TEM image of the LT-GaAs shell after encapsulation showing a zinc blende structure. Scale bar: 10 nm. Inset: TEM image of the NW showing the area where the high resolution was obtained. Scale bar: 50 nm.
. Figure S3 : (a) and (b) Dark-field images of rare dislocations that can be observed along the NW growth axis. We suspect the dislocations to be caused by excess of arsenic in the shell and to be generated at or close to the interface between the GaAs core and the LT-GaAs shell. From the distance between the sidewall and the end of the dislocations, a shell thickness of the order of ~10 nm can be deduced. Figure S4 . Comparison of the transient reflectivity signals (linear scale) measured for the LTGaAs NW sample and a 1.5 m-thick film of LT-GaAs grown on a GaAs substrate at 300°C with similar growth conditions. 1 Inset: Transient reflectivity signals (log scale) and their respective modeling based on two exponential decay functions. The R/R 0 signal rapidly increases as the pump injects electron-hole pairs and then rapidly decreases, due to the relaxation and cooling of the carriers within 180 and 300 fs for the thin film and NW samples respectively. Then, carrier trapping occurs, giving rise to charge carrier lifetime of 1.6 and 2.6 ps for the thin film and NW samples respectively. The lowest curve has been shifted for clarity.
2) Pump-probe reflectivity experiments

